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1 Introduction 
 
Architecture, Engineering and Construction (AEC) industry has been continuously strug-
gling and facing declining productivity compared to other industries. Competitiveness 
has been at its least rate and the industry has been facing challenges to fulfil and over-
come clients’ expectations. There are numerous advancements in technology to over-
come the loss in the construction industry and aid in steady rise of productivity. (Azhar 
2011.) 
 
 
Figure 1. Productivity curve comparison of manufacturing and construction (Changali 
2018.) 
 
Various factors are responsible for the lower productivity in the construction industry. 
Poor organization leads to inefficiency in decision making and the processes exceeds 
time. Increasing involvement of large number of small and medium enterprises (SMEs) 
and the lack of communication among contractors, subcontractors and owners involved 
in the project leads to frequent delays in project completion. This not only results in mis-
communication between project stake-holders but also results in a pile up of unsolved 
issues. Hence, the poor organization of the project leads to a delay in the project’s com-
pletion, and cost overruns. The industry mostly works with traditional document-based 
approaches of designing and managing construction projects. Developed countries are 
rapidly implementing model-based approaches, commonly known as Building Infor-
mation Modeling (BIM), to tackle the issues faced by the industry. The implementation 
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of BIM in AEC projects shows positive promises towards increasing construction produc-
tivity, saves time and money as well as provides products with better quality and cus-
tomer satisfaction. (Changali 2018.) 
 
Tekla Structures is a structural designing software of Tekla. The designs are accurate 
and detailed information required for building modeling. There are numerous advantages 
of Tekla Structures including modeling of materials, feasible information flow and collab-
oration with other BIM oriented software. The detail explanation and features of Tekla 
Structures are discussed in chapter 3. (Trimble 2018.)  
 
The construction industry in Nepal contributes around 10 percent to the Gross Domestic 
Product (GDP) every year. After the agricultural sector, construction industry provides 
employment to the people in Nepal. The estimated number of one million people are 
employed in the construction industry. Therefore, it can be assured that the construction 
industry is the most important sector having a positive impact in the improvement of the 
country’s budget. (Baral 2009.) 
 
This thesis deals with the selection of best BIM implementation methodology applied by 
many countries in Europe and the USA. The implementation methods applicable in the 
Nepalese context are explained thoroughly in chapter 4. Moreover, this thesis tries to 
explain the importance of Tekla Structures as Structural BIM implementation. The ad-
vantages of Tekla Structures software over the BIM oriented software were studied. 
 
 
2 Building Information Modeling (BIM) 
 
According to Autodesk overview “BIM is an intelligent 3D model-based process that gives 
architecture, engineering, and construction professionals the insight and tools to more 
efficiency plan, design, construct and manage buildings and infrastructure.” (Trimble 
2018.) 
 
Building Information Modeling (BIM) is currently implemented as a process to model the 
information that is crucial for our built environment. It is seen as an information repository 
which can be used as a source for better design and planning of construction projects 
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(Rokooei, 2015). Buildings have certain limitations of life span with the option of demoli-
tion at the end of the life span. This leads to the production of enormous amounts of 
waste which has a direct impact on the sustainability of the construction. As the Euro-
pean Commission European Commission (2016.) stated, about 30% of all waste gener-
ated in all European Union countries are the remains of construction and demolition 
waste. These waste materials like concrete, bricks, gypsum, woods, glasses, metals, 
plastics, solvents, asbestos and excavated soil can be recycled. Excessive waste gen-
eration has a diverse impact in sustainability. In order to make the world sustainable, 
waste should be minimized, buildings should be designed as reversible structures, in-
cluding the disassembly and reuse of the building elements and materials. (EC 2016.) 
 
 
According to previous research done at University of Twente, Faculty of Engineering 
Technology, the Netherlands, it has been suggested that Building Information Modeling 
(BIM) helps in additional gathering, synthesizing and interpreting of information needed 
about the building structure. Syed (2016) suggests that BIM implementation helps in 
maximizing the following facts of productivity rates given in table 1. 
 
Table 1. Productivity rate of different facts in construction (Syed 2016.) 
Facts Rate 
Sound multi party communication 75% 
Design Phase error minimization 57% 
Project time minimization 37% 
Reduction of reworks and costs 65% 
 
Some uses of BIM during the phases of construction are presented in Figure 2. It can be 
said that BIM is a platform for designers, engineers, structural engineers implement 
model-based tools and applications to enhance their work. One of the benefits BIM is an 
automated process of 2D documentation, allowing designers to focus more towards the 
possible design solutions for better products. There is a model-based approach and a 
common data environment (CDE) for active collaboration between the project partici-
pants in BIM.  The possibilities of visualizing designs in 3D help every stake-holder to 
easily visualize and understand the project. With the features mentioned above, BIM 
delivers result in the desired output with minimum errors, mistakes and this interpretation, 
 4 
 
 
this making clients and customers happier. In other words, BIM provides better value for 
the project participants and increases customer satisfaction. (Syed 2016.)  
 
 
 
Figure 2. Digital concept of BIM (Kekhia 2015.)  
 
The idea of Building Information Modeling (BIM) is illustrated in figure 2. As shown in the 
figure, BIM is a modeling platform of all the different information of the building including 
conceptual design, detailed design, analysis, documentation, fabrication, construction, 
logistics, maintenance, demolition, renovation and programming. (Kehia 2015.) 
 
 
2.1 Structural BIM 
 
The emergence of powerful and practical BIM tools for structural analysis, design and 
detailing has resulted in a quick adoption of BIM in structural engineering (Kaner, et al., 
2008). Architect models are generally focused on space, mass and textures whereas 
structural design is focused on structural components. Multi-material (steel, concrete, 
timber, masonry, etc.) consists of analysis and design (A&D) information for report and 
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drawing production. It promotes structural design and detailing process for engineers, 
detailers and fabricators. There are various benefits of BIM for structural disciplines. 
Archistar (2018) mentions the following: improved productivity, superior project insights, 
improved collaboration and constant information access.  (Archistar 2018) 
 
Information exchange between different project stakeholders and their tools are im-
portant for smooth workflow and effective processes. In present context, IFC (industry 
foundation classes) is an ISO certified standard data exchange format for sharing infor-
mation. Structural analysis plays an important role in structural engineering design. 
These analyses are often carried out multiple times in different scenario; Results thus 
generated are needed to be updated frequently. For example, a beam design with differ-
ent support system requires structural calculation and analyses at different phases of 
design. Information generated during the analysis are important as they base for the 
structural design parameter. With different scenario, the design of the beam might be 
impacted, and thus prior analysis results would be important for further calculation. In 
BIM applications, these types of model elements normally are provided as with a unique 
GUIDs (Globally Unique Identifications) to track element background of analytical and 
physical model. Multi-material solutions to make BIM transparent can be acquired with 
IFC. Structural BIM software is object-oriented programming prototype where instances 
of structural members are assembled for the creation of building structure. It aims to 
internally coordinate with results from analysis and design software. A well-built structural 
BIM model is only as useful as the models it is linked to and coordinated with.  (Robinson 
2007.) 
 
Figure 3. Workflow of structural BIM (Robinson 2007.) 
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Figure 3 above shows the workflow of structural design and possible outcomes of using 
structural BIM application. The starting point of any structural design relies with the ar-
chitectural information. Based on architectural design, a structural engineer develops his 
structural design so that the proposed facility can be constructed. The structural design 
model also provides the key information to the general contractors and detailers. Struc-
tural BIM applications can produce 2D drawings like plans, sections and schedules re-
quired for different trades and activities. Structural model information furthermore can be 
shared through different APIs (Application Programming Interface) to perform different 
types of analysis like structural analysis, earthquake simulation and so on. These most 
of the information exchange process are bi directional and support the results and 
changes for better design output. Thus, BIM plays a vital role for collaboration, infor-
mation exchange and reduces coordination time to result a better building. (Robinson 
2007.) 
 
 
 
2.2 Open BIM 
 
Open BIM is a platform for interdisciplinary collaboration of collaborative design, realiza-
tion and operation of buildings based on standards and workflows. Open BIM was exe-
cuted by various companies, including GRAPHISOFT and Tekla working together to pro-
mote the concept of Open BIM within the AEC industry. Open BIM allows a transparent 
and open workflow between project members allowing them to participate regardless of 
the software used in the project. Open BIM also provides data from the data dictionary 
to avoid errors and a multiple input of same data. (buildingSmart International 2018.) 
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Figure 4. Benefits of Open BIM (Luis 2015.)  
 
 
 
 
All building objects are shared in an open format known as IFC. The IFC data dictionary 
allows all the parties involved in a project to work efficiently. This is an attempt of Open 
BIM to alter the direction of the construction productivity curve which has been going 
down for few decades. Building Smart is an international organization that promotes and 
develops BIM so that it can act as a single platform of data dictionary to clients, design-
ers, consultants, architects and contractors involved in a project. This data dictionary 
standardizes entities, properties and classification. It allows different BIM software to 
understand the building model, tools and IFC products. (buildingSmart 2016.) 
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3 Importance of Tekla Structures as Structural BIM application 
 
Tekla Structures is a structural BIM application for structural engineering design, model-
ing, fabrication and detailing (Firoz, June 2012). Tekla Structures has been utilized effi-
ciently in various projects from large to small as well as from simple to complex. It has 
intelligent tools to design complex structures with ease. Tekla Structures is very im-
portant when detailing steel and concrete structures. It enables engineers and designers 
to create analytical and physical structure models for design. Tekla structures support 
the import and export of IFC files, enabling collaboration and data exchange between 
different disciplines in one project. Various visualization possibilities with simple clicks 
makes it easier to navigate and reference the models of other disciplines. (Firoz 2012.) 
 
Tekla Structures is used in about 80 countries in the world, accomplishing huge projects 
like Wembley Stadium, Beijing Olympic Stadium, New York’s freedom tower and Lead-
enhall in London. Different departments can do their share of a project and finally com-
bine all the designs and detailing in Tekla Structure with no loss of time. The aim of IFC 
objects conversion is to make the product of one software accessible in the other one. 
One of the major benefits of Tekla is that it has an ability to convert IFC reference objects 
such as beams, braces, slabs, and walls, into native Tekla Structures objects. (AEC 
Magazine 2008.) 
 
 
 
3.1 History of Tekla Structures 
 
The history of Tekla goes back to 1966 when “Teknillinen laskenta Oy” was founded by 
Reino Heinonen and appointed as Managing Director in March 1st,1966. It was estab-
lished for the software development and computer programming offices in Finland. Later 
in 1968, the company’s focus was changed to structural engineering and road construc-
tion. By 1970, Tekla was able to do major calculations completing task in few hours that 
would take a week to complete. During the years, programs like plotter software and 
graphic printing were developed. Another success was the development of X-product 
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family which consists of three main bodies: X-road for road planning, X-power for elec-
tricity utilities and X-steel for structural steel engineering. In 2004, Ari Kohonen was ap-
pointed as CEO and President of Tekla and structural engineering software called Tekla 
Structures was launched. By 2010, Tekla Structures sold 18,000 licenses globally in 
nearly 100 countries. Tekla has offices in many Asian countries including India, Malaysia, 
Thailand, Singapore which serve as Tekla hub for South East Asia. (Trimble 2013.)  
 
 
3.2 Features of Tekla Structures   
 
The features of Tekla Structures include tools for detailing of steel, concrete, reinforced 
concrete, standard design, project manager and viewer. The process of Structural BIM 
starts with conceptual design to detailing and fabrication. These processes are easily 
accessible and designed utilizing Tekla Structures. The specific roles of Tekla Structures 
are design and modeling, analysis, drawing and reports, and concrete detailing. (AEC 
magazine 2008.) 
 
Design and modeling in Tekla Structures can be developed from 2D drawings, or 3D 
models, or they can be based on referenced architectural drawings. Furthermore, any 
types of elements can be drawn in Tekla Structures. The components can be chosen 
from the UK and European sections of library of industry standards or, cold rolled profiles 
can also be modelled. The platform is flexible as the user can design the model in both 
2D and 3D at the same time. The data is stored in a central database which allows dif-
ferent engineers to work in the same environment without failure and break downs. Anal-
ysis of a BIM model is done by exporting structural data from Tekla Structures to an 
analysis application, for example SAP or Robot, and then imported back for the final 
check of design changes. Some of the analyses applications have a direct link to Tekla, 
and if there is no direct link, Tekla Structures supports CIS/2 and IFC standards. Draw-
ings can be created as snapshot of 3D model because the database contains all struc-
tural information. Automatic referencing allows the creation of details and sections in the 
other different views from the original drawings. Drawings can be based on templates 
with all project information. Similarly, Tekla Structures can generate reports in formats 
such as HTML,.XLS and .TXT, depending on the model. Concrete detailing in Tekla 
Structures includes 3D detailing tools for reinforced and pre-caste concrete and steel 
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detailing. It also features many standard objects and automatically details pad, strip foot-
ings and beams with each other. (AEC magazine 2008.) 
 
 
3.3 Major Projects 
 
Many successful building construction projects have been carried out in this decade. The 
world has changed to be more sustainable and environmentally friendly in the last few 
years. Sustainability has been a major topic among the engineers and environmentalist, 
and Tekla Structures has advanced its tools to access BIM in sustainable way. Numer-
ous BIM projects globally by various architectural and construction companies use Tekla 
Structures. The projects utilizing Tekla Structures are discussed below, in chapters 3.3.1 
and 3.3.2.  
 
3.3.1 Integrated BIM Design of Easton Helsinki  
 
Easton Helsinki is a shopping centre located in Itäkeskus, Eastern Helsinki, owned by 
Kesko Oyj. This major project was carried out by following the parties listed in table 2. 
(Trimble 2018.) 
 
 
Table 2: Project description of Easton Helsinki 
 
S.N. BIM participants  Company 
1 Architect Arkkitehtitoimisto Lahdelma & Mahlamäki Oy 
2 Project Management Haahtela-rakennuttaminen Oy 
3 Structural Design Wise Group Finland Oy 
4 Steel and precast concrete 
detailing 
Ramboll Finland Oy 
5 MEP design Granlund OY 
6 Precast Fabrication Lujabetoni Oy 
7 BIM coordination and con-
struction scheduling 
Byggnadsekonomi Oy 
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Shopping centres are comparatively complex projects, with workflow done in different 
levels, consisting of design desks of individual end-users to contractors on the project 
site. All this was possible due to a centralised model. A centralised BIM model means 
the collaboration of various tasks, such as design, fabrication, installations and environ-
mental conditions together to view the work done in real time in a cloud environment. 
Consequently, experts from different fields can make changes in their work in real time 
according to the situation and requirements (Davidson, 2017).  According to data, Easton 
Helsinki has total surface area of 65,700 m2. For the communication, the BIM collabora-
tion format (BCF) files and cloud-based monitoring is utilized. The IFC models are 
checked and updated once a week to have fast information flow within the project parties. 
Real time data transfer is done in the project for the detailing of the building units by 
structural designers working in Tekla Model Sharing model. Tekla Structures and Vico 
Schedule Planner was used for the onsite scheduling of the frame by utilizing the element 
weights and locations.  (Davidson 2017.) 
 
 
 
 
 
Figure 5. Tekla BIM awards 2017 winning design of Easton Helsinki 
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Tekla Structures also enabled safe assembly of schedules and costs of the frame. 
Hence, Tekla had an important role in the project delivery with transparency, schedule 
and cost. This project won the Tekla BIM Award 2017 for best design. See Appendix 1 
for various work designs of Easton Helsinki. (Davidson 2017.) 
 
 
3.3.2 Abu Dhabi International Airport Midfield Terminal 
 
Abu Dhabi international midfield terminal is a huge project in the United Arab Emirates. 
There are many big constructions such as the construction of Burj Khalifa, Palm Island, 
many skyscraper buildings, smart roads, and the renowned airport are some prominent 
examples. A perfect example of best building construction is the Midfield Terminal Build-
ing-CPA -Abu Dhabi International Airport (Camateros-Mann, 2016). BIM was introduced 
during its construction to result in a structurally strong and architecturally beautiful build-
ing. The project comprised the construction of X-shaped building premises for Abu Dhabi 
International Airport Midfield terminal with a total build up area of 700,000 square meters 
with a six-floor central processor and 4 piers. (Ashford 2018.) 
 
The Midfield Terminal Building project was a huge task for all working in their field. BIM 
was applied during all design and construction phases. The target of the project was to 
create a sustainable design and minimize the direct impacts of the project on environ-
ment. Because of its size, the project might result in a waste of energy. To minimize the 
waste, the experts worked hard towards sustainability. The BIM models for the project 
were designed using Tekla Structures to generate various formats for all working bodies 
in a centralised digital working environment. Consolidated Contractors Company (CCC), 
along with Arabtec and TAV worked together for pre-planning and technical understand-
ing of the project. The IT and BIM department of CCC took a bold initiation to develop 
3D BIM platform for the project. (Ashford 2018.) 
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Figure 6. Structural design of MTB 
 
The 3D model design files that were produced in the project are of IFC, DGN and DWG 
format. All BIM files were imported to Tekla collected from concrete, MEP, roof cladding 
and façade. They were checked to minimize the clash in the model (Trimble, 2018). 
Working environment was only accessible with a unique identity of each object, denoted 
by numbers designed for individual client. This prevented the leakage of data. The BIM 
resourcing was done from the BIM academy of CCC in Athens to develop BIM intellectual 
and BIM engineers according to their quality of experience divided into senior, experi-
enced and young engineers. The engineers were experts in BIM workflows, project con-
trol, design coordination process and conceptual ideas necessary for productive and ef-
ficient BIM implementation. (Trimble 2018.) 
 
The study of the two major projects shows the importance of Tekla Structures. The utili-
zation of Tekla Structures has resulted in better outcome with minimum waste and com-
pletion of project before the scheduled time. In the context of Nepal, there are many big 
construction projects for e.g. bridge construction, including suspension bridges, an over-
pass bridge in a city, hospitals, fully integrated shopping malls, and apartment buildings. 
The utilization of Tekla Structures in the projects has resulted in cost savings, time and 
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error management, common working environment for different parties and a similar da-
tabase for elements.  There could be many possibilities in Nepal to implement similar 
BIM projects. The BIM implementation would be a positive asset in developing countries 
to support rapid economic growth as well as to maintain transparency in construction 
projects. 
 
4 Implementation Methodology of Tekla Structures in Nepal 
 
BIM has been widely implemented in developed countries. The research activities and 
early adopters of BIM have already provided enough evidence about the importance of 
BIM in construction projects. BIM implementation has been government mandated like 
in UK or a common interest topic like in Finland. (McGraw Hill 2014.) 
 
While the interest in BIM implementation is quickly rising in developing and booming 
countries, there is a necessity to plan and have implementation strategy in place to boost 
rapid growth and implementation. The research also resulted in some approaches and 
practice for BIM implementation. This study focuses on BIM implementation in Nepal and 
analyses the educational and commercial approaches as discussed in the chapters 4.1 
and 4.2 respectively. (Smith 2014.) 
 
 
 
4.1 Educational Plan 
 
To employ BIM, education is necessary. Developments such as road construction, hos-
pitals, renovation of bridges, tunnel formation has been employed in Nepal. They require 
qualified engineers and designers to follow up the projects. BIM implementation would 
be an asset to all parties of construction projects. The educational plan intends to edu-
cate the person affiliated to construction. The education helps to understand the utiliza-
tion of BIM in a project and its advantages. The implementation strategy has been fo-
cused on educational institutions as they are the primary education provider. It enhances 
to educate students and the future graduates with a new enhanced way of optimizing 
construction projects. Nat (Rooney, 2014) stated that an industry reluctance to change, 
a ‘wait and see’ approach and a shortage of experienced and educated BIM practitioners 
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or a technicians is slowing the inevitable uptake of BIM in the AEC industry. Tertiary 
education institutions, with the support of government and industry, need to fully incor-
porate BIM education into their curricula, to provide the AEC industry with the ‘BIM-ready’ 
graduates required for the collaborative BIM working environments to which will be part 
of in the future. Educational plan is discussed in the following chapters 4.1.1, 4.1.2 and 
4.1.3 respectively. (Rooney 2014.) 
 
4.1.1 Training Institute 
 
There is a need to set up a training course for those who will be able to train others in 
Nepal in order to establish a training institie. Personnel already involved in software 
coaching, with an idea about building design and construction, should be appointed as 
trainers. Steps are to be followed wisely to implement and minimize the risks. Firstly, 
data collection should be done to select suitable candidates for the project. Secondly, 
the institute needs to arrange a seminar and provide the trainers with necessary trainings 
and hand over materials.  
 
The process of establishing training institute takes time to make place in current market. 
For the establishment, new innovative ideas and plans should be employed to grab the 
attention of clients. Some ideas that could help increase number of trainees and students 
are listed below. 
 
a) Selection of easily accessible location of training institute from all parts of the 
Kathmandu valley 
b) Selection of expert level trainer (From India, Finland) 
c) Closed camp (training) of at least 7-10 days to the trainers (advanced level train-
ing) 
d) Advertisement in various media, both social media, newspaper, radio, and oth-
ers. 
e) Web application form to select the candidates according to level of knowledge 
f) Classes for the students are then sub divided into beginner, advanced and expert 
g) Free participation or discount provision for teachers of engineering schools to 
boost the number of participations 
h) Students get chance to represent in educational fair 
i) Provision of certificates after completion of training 
j) Placement opportunities in renowned BIM operating company  
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Figure 7. Description of training institute 
 
Figure 7 describes the setting of training institute where the students learn about the BIM 
and its utilization in the project.  
 
 
 
4.1.2 Engineering Colleges 
 
In Nepal, there are six universities in various locations around the country educating 
thousands of engineering students every year to become a productive and qualified en-
gineer. There is an allocated number of seats in every faculty depending upon the size 
of the institute and the materials necessary for the students. A total of 2,429 seat for civil 
engineering in the Kathmandu University, Tribhuwan University, Purbanchal University, 
Pokhara University, Far Western University and Mid-Western University combined. For 
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Bachelor of Architecture students, there are 401 seats overall universities in Nepal. Table 
3 below gives the brief number of seats in Nepal (Nepal Engineering Council 2017.) 
 
Table 3. Number of students in universities 
 University Number of Civil 
Engineering stu-
dents 
Number of Archi-
tecture students 
1 Tribhuwan University 1217 127 
2 Kathmandu University 60 30 
3 Pokhara University 1056 96 
4 Purbanchal University 1068 148 
5 Far-Western 48  
6 Mid-Western 48  
 Total 2429 401 
 
After the completion of training at a BIM institute, the teachers would be qualified to guide 
the students.  Introducing new content or courses in accredited programs require gov-
ernment approval for the changes. It might be a cumbersome effort get the approval for 
including BIM content within engineering degree. Thus, promoting free trainings for the 
CAD teachers might be the best option for fast inclusion of upgrading CAD courses.  
 
 
4.1.3 Polytechnic Colleges 
 
There are two Polytechnic colleges, Pathibhara Centre for Advanced Studies and Calibre 
College of Engineering, with a total of 144 seats for degree programmes in Civil Engi-
neering. As polytechnic colleges are based on practical studies, BIM education would be 
advantage for both the colleges and the students for their future career. (Nepal Engi-
neering Council 2017.) 
 
 
4.1.4 Justification for educational plan 
 
The number of students that could benefit from BIM knowledge were estimated to be 
2,429 annually in the engineering colleges in Nepal. According to the Nepal Engineers’ 
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Association in 2015, total number of registered engineers in Nepal is 29,722 out of whom 
about 41% are civil engineers, or about 12,000. The Nepalese civil engineers look for 
opportunity as the competition is high. Not all graduates are employed. It is a great op-
portunity to sharpen up skills with new technology and learn about it.  
  
Table 4: Calculation of expenditure for establishing at Training Institute for BIM 
 
S. N Items Pcs Price in Nepali rupees 
1 Rental space 1 80,000 
2 Computers 10 10*40,000= 400,000 
3 Furniture 15 15*15,000=225,000 
4 Educational License 1 125,000 per year  
5 Electricity  3000 per month 
6 Registration 1 1000 
7 Internet 1 5000 per month 
8 Trainer (Foreign) 2 2*250,000= 500,000 
9 Expenditure   15,000 per week 
 Total  1354000 (10832€) 
 
 An educational license costs about 1,000€ per year.  The total cost assumption for start-
ing up the training institute would be about 2 Million Nepali rupees. According to current 
exchange rate 1€ ~ 125 Nepali rupees, so the total investment is about 16,232€ which 
is not considered as huge investment.  
 
Similarly, including BIM education in engineering education would promote the business 
for BIM applications like Tekla. BIM implementation could be promoted as a beginner is 
course to the first-year students, advanced to the second year and so on. This would 
support progressive learning as BIM education and training is very important towards the 
evolution of AEC industry.  
  
 
4.2 Commercial Plan 
 
The Construction field is a leading business field in Nepal. Nepal is a developing country 
and therefore, several large-scale construction projects such as highway construction, 
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hydro-power construction, bridge construction and building construction are planned and 
currently under construction, for example Narayangarh- Mugling highway widening pro-
ject which, (Rimal, 2018), Melamchi hydropower project  and Kalanki flyover bridge. (Ri-
mal 2018) 
 
According to the statistics of the Strategic Road Network (SRN), there are 12,142 kilo-
meters of roads and 1,674 bridges in Nepal (The World Bank 2018) out of which probably 
require renovation. This implies varied levels of construction which consists of structural 
design, fabrications and conceptual design. BIM implementation here would be a time 
minimizing and cost-efficient tool. Project donations for development programmes from 
countries like Unites States, Japan, China, South Korea and India are not new ventures. 
Government bodies such as the Department of Urban Development and Building Con-
struction, Ministry of Planning Commission and Ministry of Physical Infrastructure and 
Transports receive the money to be utilized for re-construction projects. The work is then 
divided to different fields of expertise such as contractors and sub-contractors. (The 
World Bank 2018.) 
 
 
4.2.1 Construction Companies 
 
A construction company is an enterprise in a large or medium scale established to carry 
out major construction like roads, bridges and buildings with a varied number of workers 
for example engineers, construction workers, electricians, plumbers, painters and archi-
tects, with a budget. In Nepal, 870 construction companies are working actively/pas-
sively. (NepalYP 2018) 
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Figure 8. Number of Construction company in Nepal (NepalYP 2018) 
 
From figure 8 it can be noticed that most construction companies are centrally located in 
the capital city, Kathmandu. This is because materials and equipment can be acquired 
in Kathmandu. There are various projects out of Kathmandu too. The working bodies 
such as structural designers, architects, and installer get a common working platform of 
BIM where they could share their work with each other. There are many unfinished con-
struction projects with the problem of project schedule, project delivery, and cost calcu-
lations.  BIM could be the solution to tabulate all problems and work with effectively. 
 
 
4.2.2 Consultancies and Firms  
 
When introducing BIM in Nepal, it should be done through engineering consultancies 
and architect companies since they are responsible for designs. There are 61 architec-
tural firms in Nepal, in different cities working under the regulations of Department of 
Urban Planning and Building Construction. The main tasks of Nepalese consultancies 
are listed below: 
 
a) Planning and designing of family houses 
b) Valuation of property (private housing) 
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c) Structural analysis of the construction site for building construction 
d) Interior design of buildings 
e) Road maps formation 
f) Mechanical, Electrical and Plumbing (MEP) design 
 
Figure 9 below is a map showing the location of Nepalese architectural firms. (NepalYP 
2018.)  
 
Figure 9. Description of consultancies and firms in Nepal with their position in the map 
 
The majority of tasks done in consultancies are focused on conceptual design and struc-
tural design. It would be a great asset to a company to accept BIM, with a better result 
in time and cost saving. There could be additional cost during the implementation phase 
of training and education about BIM and use of software. After few years of implementa-
tion, the outcome of BIM implementation would be beneficial.  Due to numerous possi-
bilities that BIM offer for making the workflow smoother, it can be assumed that it would 
be beneficial to implement BIM. 
 
4.2.3 BIM Return on Investment 
 
Potential cost savings through implementation of BIM can be further enhanced with the 
explanation of return on investment. Return on Investment (ROI) is a way to evaluate 
proposed investments, defined as the ratio of earnings from the investment to the cost 
of investment. (Giel 2009.) Similarly, to calculate percentage indicator, the value after 
the calculation is multiplied by 100 to get a percentage. The formulae to calculate ROI is 
given in Equation 1. (Feibel 2003.) 
 
𝑅𝑂𝐼 =
𝐺𝑎𝑖𝑛 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡−𝐶𝑜𝑠𝑡 𝑜𝑓 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡
𝐶𝑜𝑠𝑡 𝑜𝑓 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡
   (1) 
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According to Autodesk, calculation on the first year’s Return on Investment for BIM can 
be carried out by the formula below: 
 
𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝐿𝑎𝑏𝑜𝑟 𝐶𝑜𝑠𝑡𝑠−
𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝐿𝑎𝑏𝑜𝑟 𝑐𝑜𝑠𝑡𝑠
(1+% 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑔𝑎𝑖𝑛 𝑎𝑓𝑡𝑒𝑟 𝑡𝑟𝑎𝑖𝑛𝑖𝑛𝑔)
×(12 𝑡𝑟𝑎𝑖𝑛𝑖𝑛𝑔 𝑡𝑖𝑚𝑒)
(𝐶𝑜𝑠𝑡 𝑜𝑓 ℎ𝑎𝑟𝑑𝑤𝑎𝑟𝑒 𝑎𝑛𝑑 𝑠𝑜𝑓𝑡𝑤𝑎𝑟𝑒) + (𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝑙𝑎𝑏𝑜𝑟 𝑐𝑜𝑠𝑡 ×  𝑇𝑟𝑎𝑖𝑛𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 𝑥 % 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑙𝑜𝑠𝑠
 
(2) 
 
Calculation of the Return on Investment could be done after one year of establishment. 
During the study of ROI, a real case study of the Holder’s Hilton Aquarium project in 
Atlanta was taken into consideration. The total project budget was $46 million including 
the parking garage, whereas the project time duration was 21 months design and 9 
months overlap. With the BIM scope of design assistance, clash detection and work se-
quencing there was cost benefit of $600,000 and time saving of 1143 hours (48 days). 
Hence, the estimated BIM savings was $800,000 and net savings of $710,000. The com-
plete project return on investment was 780%. (Gilligan 2007.) 
 
Equation 2 can be used to calculate the ROI for BIM implementation. The ROI calculation 
is not enough for the investment solution with regards to the owners’. It is generally the 
measure to calculate the value of BIM. Lately the use of BIM is shifting among many 
countries especially in Europe and the USA, the economic value of BIM technology in a 
building’s lifecycle, starting from design to construction and operations and maintenance, 
is measured with ROI. McGraw Hill survey report found that the ROI values for the con-
struction project in different countries in Europe and the USA ranged from 300-500%. 
(Giel 2009.) 
 
4.2.4 Justification for commercial plan 
 
Possible benefits of BIM implementation in the construction project of Diamond Hydro-
power in Nepal with a project cost of €15,683,412 and construction time of 24 months 
are cost savings, better quality of design and better communication between the parties. 
(Kalika group 2016.) 
 
Using a Virtual Design Construction (VDC) processes, like BIM, in the project could save 
5-15% by reducing the additional change orders. Utilizing VDC might increase design 
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costs but compared to traditional construction VDC results in better design quality, less 
2D documents, better understanding and communication within the parties, less risks 
and positive return in investment through potential savings of time a designer needs to 
invest. A 5% saving in the Hydropower project would be 784,170€. This would help justify 
that use of BIM in the construction project. (Sireeni 2013.) 
 
5 Aspects of BIM Implementation in Nepal 
 
A devastating earthquake in April 2015 swept away many lives and houses in Nepal. For 
a country like Nepal, BIM would be a positive impact in the development of urban plan-
ning and building construction. Major focus is given towards the earthquake destruction 
by the government to prevent in future. The Department of Urban Development and 
Building Construction have prepared a design catalogue for the construction of earth-
quake resistant houses. The number of buildings destroyed in the earthquakes on the 
25th April and 12th May 2015 is shown in the table 4 according to the functions of the 
buildings. (Department of Urban Development and Building Construction 2015.) 
 
Table 5: Number of buildings destroyed in the 25 April and 12 May 2015 Earthquakes in 
Nepal (Department of Urban Development and Building Construction 2015.) 
S.N. Function Number 
1. Government 6,400 
2. Health 960 
3.  Schools 8,500 
4. Private 600,000 
5. Partially damaged (private) 285,000 
 
There is a need to overcome this trauma of people directly and indirectly affected by the 
earthquakes. Most of the buildings, both private and public are concrete structures and 
less steel structures. Tekla Structures allows a significant environment for steel or con-
crete detailing. Impacts of BIM implementation could be visualized from the chapters 5.1 
and 5.2 respectively. 
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5.1 Earthquake Resistant Buildings 
 
Seismic events with natural and man-made phenomenon generated by seismic waves 
coming from soil and rock is defined as earthquake (Khan, 2013). When an earthquake 
occurs, a building shakes which results in inertial force. The force develops acceleration 
setting the building to motion. Wood frame buildings act better than reinforced concrete 
buildings. For a building to be earthquake resistive, it needs to follow building acts, laws 
and criteria. A catalogue for construction has been published by Department of Urban 
Development and Building Construction (DUDBC) to every construction sector to spread 
the knowledge of seismic vibration, damage that it can cause and about preventive 
measures. Attention was paid on houses in cities and villages. DUDBC have decided to 
divide the building materials into four categories namely; stone and mud mortar masonry, 
brick and mud mortar masonry, stone and cement mortar masonry and brick and cement 
mortar masonry. (Khan 2013.) 
 
The National Building Code of Nepal added a few things in the catalogue which includes 
information about 3D view, floor plan, elevations, sections and technical details. Earth-
quake resistant design is a subject of major concern in the world. For more of the detailed 
data about the new construction techniques and models designed by Department of Ur-
ban Development and Building Construction see Appendix 2.  
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Table 6. List of Model houses in Nepal (Department of Urban Development and Build-
ing Construction 2015.) 
 
 
Table 6 defines the model houses of different structural types as mentioned above de-
signed by two different agencies, DUDBC and Japan International Cooperation Agency 
(JICA). They have separate designs for houses in every category. Technical designs, 
drawings, and IFC materials are accessible with BIM applications. Therefore, Tekla 
structures could be utilized to design the model houses prescribed by DUDBC. Tekla 
Structures is efficient with many features such as 3D work plan, IFC objects import or 
export, steel and concrete detailing with clarity in design and selection of hidden parts. 
The software is updated every year with a new version with many changes and excellent 
features. (Trimble 2017.) 
 
 
5.2 Reconstruction of historical heritage buildings 
 
Historical heritage has a lot of importance in Nepal. Historical buildings are architecturally 
and conceptually unique. To preserve them, possible measures and steps should be 
taken by the government as well as by the private sector. A great number of heritage 
structures were destroyed completely or damaged partially during a massive earthquake 
in April 2015. The epicenter was 75 km north east of Kathmandu, and a major after shock 
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at 7.3 of Richter’s magnitude affecting most of the surroundings near Kathmandu. Three 
historical heritage spots, Bhaktapur Durbar Square, Patan Durbar Square and Kath-
mandu Durbar Square are in the valley. Historical buildings with amazing art work were 
destroyed. Implementing BIM applications like Tekla Structures will aid in the documen-
tation of historically important buildings and provide documentation required for timely 
renovation. Further, Tekla Structures would provide a digital repository of the buildings 
that can be virtually accessed as a virtual touristic site that could bring revenue.  
 
 
 
Figure 10. Structural Elements of historical Buildings in Nepal (Tsuneo 
Ohsumi 2016.)  
Figure 11 defines the different structural elements, that were used in the historical build-
ings of Nepal. Timber frames and structural window elements could be exported in the 
data dictionary of Tekla Structures to redesign the structures if needed. (Tsuneo Ohsumi 
2016.) 
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6 Structural Analysis Software used in Nepal and Tekla  
 
Building construction is a key factor in a developing nation like Nepal. Building construc-
tion such as family house, apartment buildings, shopping malls, schools, industries, and 
sports halls, should follow the building standards of the specific area. Structural engi-
neers in Nepal use software like STAAD.PRO, Structural Analysis Program (SAP) and 
AutoCAD for 2D drawings. (Bently 2018.) 
 
STAAD.Pro is a structural analysis and design software from Bently, that simplifies any 
BIM workflow with the aid of a physical model that is automatically converted into an 
analytical model for structural assay. It results in cost effective designs which is valued 
in the construction market.  Similarly, Structural Analysis Program (SAP) is a finite ele-
ment analysis program for structural analysis (CSI, 2018). It is an easy and productive 
solution for structural analysis. The specific features of SAP are that complex models 
can be generated and meshed with built-in templates and an integrated design code 
could generate wind, wave, bridge and seismic loads with automatic steel and concrete 
design code checks according to design standards of the USA, Canada and others.  (CSI 
2018.) 
 
When comparing Tekla Structures to STAAD.pro and SAP 2000, following points could 
be noted. Starting with Tekla Structures, which is a BIM solution that collaborates with 
other project parties to create documentation that includes construction drawings, de-
tailed drawings, reports, BOQ and schedules whereas STAAD.pro and SAP 2000 is 
structural analysis program that calculates the loading stresses and strains on the ele-
ments, moments, shears and deflections on objects under different loading conditions. 
There is always a direct link between STAAD.pro and Tekla Structures and SAP and 
Tekla Structures. Tekla solution allows structural engineers to coordinate with architects, 
service engineers, detailers and contractors using standard file formats and integration 
links whereas SAP could import geometry and material properties of STAAD.pro models 
but import is not possible from STAAD.pro to SAP. In Tekla, the solution is fully auto-
mated and packed with various features for optimized concrete and steel design to com-
pare design schemes, manage changes and collaborate with BIM platforms where as in 
STAAD.pro and SAP collaboration with BIM platform is difficult and not relevant. (Trimble 
2017.) 
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Tekla structures provides a common tool as a reference model called IFC model. It has 
specific features of 3D work plane to place the tools conveniently in their meant position. 
The features of the software are elaborated annually to easily access the software, GA 
drawings, cloud and so on. Also, the structural design of buildings which include steel 
and concrete as a lead product is an important feature. (Trimble 2017.) 
 
 
 
7 Conclusion  
 
Implementation of BIM is a step towards coordinating with all BIM users in the world. It 
is a slow and steady process with a desired output of optimizing construction projects 
and processes. It is never late to start a good initiation for development of a country. 
When project parties as designers, architects, fabricators and structural engineers work 
together, it helps in saving time, cost as well as minimize errors.  
 
The structural analysis software that already exist in Nepal were compared with Tekla 
Structures in chapter 6 to determine its advantages and disadvantages. Tekla Structures 
showed numerous advantages of 3D working environment, supporting file formats, draw-
ing creations, required components from the data dictionary, open BIM, schedule, Bill of 
Quantities, etc. Similarly, heritage buildings and other public buildings destroyed in an 
earthquake which need quick recovery were discussed. With the structural BIM imple-
mentation, the reconstruction work could be done with lower construction cost, minimized 
error and early project delivery.  
 
The goal of this thesis was to study the importance of BIM implementation and suggest 
a suitable methodologies of BIM implementation in Nepal. Therefore, it can be concluded 
that the educational and commercial approach is the suitable methods of BIM implemen-
tation in the Nepalese context. Starting from educating people to implementing in con-
struction companies would asset in the construction development of a country. 
 
 
 
 29 
 
 
8 References 
 
1. AECMAGAZINE. 2008. Building Information Modeling technology for Architec-
ture, Engineering and Construction- Tekla Structures v14. [Online]  
URL: https://aecmag.com/software-mainmenu-32/252-tekla-structures-v14. 
Accessed 1 May 2018. 
 
2. al, K. e. 2008. Citeseerx. [Online]  
URL:http://citeseerx.ist.psu.edu/viewdoc/down-
load?doi=10.1.1.212.535&rep=rep1&type=pdf. Accessed 1 May 2018. 
 
3. Autodesk. 2018. BIM solutions. [Online]  
Available at: https://www.autodesk.com/solutions/bim. Accessed 25 January 
2018. 
 
4. Archistar. 2018. Archistar Academy- The benefits of BIM for Structural Engineers. 
[Online]  
URL: https://academy.archistar.ai/the-benefits-of-bim-for-structural-engineers. 
Accessed 2 May 2018. 
 
5. Ashford. N. J. 2018. Encyclopedia Britannica. [Online]  
URL: https://www.britannica.com/technology/pier-terminal. Accessed 20 Febru-
ary 2018. 
 
6. Azhar. S. 2011. Building Information Modeling (BIM): Trends, Benefits, Risks, 
and Challenges for the AEC industry. Leadership and Management in Engineer-
ing, 11(3). p. 242. 
 
7. Baral. S. 2009. Nepalese Construction Industry: Challenges and opportunities. 
Santosh Baral. 
 
 
8. Bently. 2018. 3D Structural Analysis and Design Software. [Online]  
URL: https://www.bentley.com/en/products/product-line/structural-analysis-soft-
ware/staadpro. Accessed 24 April 2018. 
 
9. Berg. M. V. d. & Durmisevic, E. 2017. BIM uses for reversible building design: 
Identification, classification and elaboration. [Online]  
URL: https://www.researchgate.net/publication/320299682_BIM_uses_for_re-
versible_building_design_Identification_classification_elaboration 
 
10. BIMForum. 2013. Level of Development Specification. BIMFORUM. 
 
11. BIMForum. 2017. Level of Development Specification. [Online]  
URL: http://bimforum.org/lod/. Accessed 23 March 2018. 
 
12. buildingSmart. 2016. buildingSmart- International home of openBIM. [Online]  
URL: https://www.buildingsmart.org/standards/technical-vision/. Accessed 22 
March 2018. 
 
13. Camateros-Mann, M., 2016. [Online]  
URL: https://thebimhub.com/2016/06/21/midfield-terminal-building-abu-dhabi-in-
ternation-2/#.Wt8lVYhuZPY. Accessed 10 January 2018. 
 30 
 
 
 
14. Changali. S. 2018. McKinsey and Company. [Online]  
URL:https://www.mckinsey.com/industries/capital-projects-and-infrastruc-
ture/our-insights/the-construction-productivity-imperative. Accessed February 
2018. 
 
15. CSI. 2018. Computers and Structures Inc.- SAP 2000. [Online]  
URL: https://www.csiamerica.com/products/sap2000. Accessed 29 April 2018. 
 
16. Davidson. A. 2017. The BIM hub. [Online]  
URL: https://thebimhub.com/2017/12/13/easton-helsinki-fully-integrated-bim-de-
sign/#.WttLfohuZPY. Accessed 18 January 2018. 
 
17. Department of Urban Development and Building Construction. 2015. Design Cat-
alogue for reconstruction of earthquake resistant houses. Kathmandu: Govern-
ment of Nepal. 
 
18. Department of Urban Development and Building Construction, 2015. Design Cat-
alogue for reconstruction of earthquake resistant houses, Kathmandu: Govern-
ment of Nepal. 
 
19. European Commission. 2016. Construction and demolition work. [Online]  
URL: http://ec.europa.eu/environment/waste/construction_demolition.htm. 
Accessed 26 April 2018. 
 
20. Feibel. B. 2003. Investment Performance Measurement. New York: Wiley and 
Sons. 
 
21. Firoz. S. a. S. R. June 2012. Modelling Concept of Sustainable Steel Building by 
Tekla Software. 1(5), p. 18. 
 
22. Forum, BIM, 2013. Level of Development Specification. [Online]  
URL: https://bimforum.org/wp-content/uploads/2013/08/2013-LOD-Specificat-
ion.pdf. Accessed 23 April 2018. 
 
23. Giel. B. K. 2009. Return on Investment Analysis of Building Information Modeling 
in Construction, Florida: University of Florida. 
 
24. Hill. M. 2014. The Business Value of BIM for Construction in Global Markets, 
Bedford MA: McGraw Hill Construction. 
 
25. Kalika Group. 2016. Diamond Hydropower Pvt. Ltd. (10 MW). [Online]  
URL: http://kalikagroup.com/projects/14-projects/76-diamond-hydropower-pvt-
 ltd-10-mw. Accessed 21 April 2018. 
 
26. Kaner. I. Sacks, R.. Kassian. W. & Quitt, T., 2008. Case Studies of BIM Adoption 
for precast concrete design by mid-sized structural engineering firms. ITcon, Vol-
ume 13. p. 303. 
 
27. Kekhia. A.. 2015. Linkedin Slideshare. Introduction to Building Information Mod-
eling. [Online]  
URL: https://www.slideshare.net/AliKatkhada/introduction-to-building-informat-
ion-modeling. Accessed 16 February 2018. 
 
 31 
 
 
28. Khan. M. A. 2013. Earthquake resistant Structures: Design. build and retrofit. 
Structural effects of seismic events. pp. 19-21. 
 
29. Luis. M. 2015. theBIMhub. Availability of Open BIM. [Online]  
URL: https://thebimhub.com/2015/08/05/global-aec-market-2015-2019-availa-
bil§ity-of-open-b/#.W497-OgzZPZ. Accessed 14 March 2018. 
 
30. NepalYP. G. b. 2018. Construction category. [Online]  
URL: https://www.nepalyp.com/category/Construction. Accessed 23 April 2018. 
 
31. NepalYP. G. b. 2018.Architercural services category. [Online]  
URL: https://www.nepalyp.com/category/Architectural_services.  
Accessed 23 April 2018. 
 
32. Rimal. T. 2018. Narayangarh-Muglin road project's deadline extended for fourth 
time. [Online]  
URL: https://thehimalayantimes.com/nepal/narayangadh-muglin-road-projects-
 deadline-extended-fourth-time/. Accessed 23 April 2018. 
 
33. Robinson. C. 2007. Structural BIM: Discussion, case studies and latest develop-
ments. In: The Structural Design of Tall and Special Buildings. Leeds: Inter-
science. pp. 522-523. 
 
34. Rokooei. S. 2015. Building Information Modeling in Porject Management: Neces-
sities. Challenges and Outcomes, Nebraska. USA: ScienceDirect. 
 
35. Rooney. K. 2014. BIM Education-GLobal Summary Report. Sydney: NATSPEC 
Construction Information. 
 
36. Sireeni. J. 2013. How to save 5-15% on construction costs?. Proxion. 
 
 
37. Smith. P. 2014. BIM implentation-global strategies. Sydeny: Procedia Engineer-
ing. 
 
38. Syed. O.. 2016. Integration of BIM in construction organizations. [Online]  
URL: https://www.slideshare.net/OmerSyed2/omer-syed-the-integration-of-bim-
 in-construction-organizations-its-impacts-on-productivity-presentation.  
Accessed 10 February 2018. 
 
39. The World Bank. 2018. Nepal: Second Bridges Improvement and Maintenance 
Program, Kathmandu: The World Bank. 
 
40. Trimble. 2017. Tekla Structures 2017- Interoperability, Espoo: Trimble Solutions. 
 
 
41. Trimble. 2013. Tekla History. [Online]  
URL: https://www.slideshare.net/Tekla/tekla-history?qid=ba6c9ccc-830f- 409c-
86e1-14ffc3e67974&v=&b=&from_search=1. Accessed 12 February 2018. 
 
42. Trimble. 2018. Tekla. Abu dhabi International airport midfield terminal building 
cpa. [Online]  
URL: https://www.tekla.com/bim-awards/abu-dhabi-international-airport-midfi-
eld-terminal-building-cpa. Accessed 12 January 2018. 
 32 
 
 
 
43. Trimble. 2018. Tekla- Easton Helsinki. [Online]  
URL: https://www.tekla.com/baltic/bim-awards/easton-helsinki.  
Accessed 10 January 2018. 
 
44. Trimble. 2018. Tekla Structures. [Online]  
URl: www.tekla.com/tekla-structures. Accessed 1 September 2018. 
 
45. Tsuneo Ohsumi. 2016. Investigation of Damage in and Around Kathmandu Val-
ley Related to the 2015 Gorkha. Nepal Earthquake and Beyond. Geotech Geol 
Eng, 10(34). pp. 1223-1245. 
 
46. Yogeshwar K Parajuli. 2000. Nepal Building Code- Need. Development philoso-
phy and means of implementation. Kathmandu: 12WCEE 2000. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1 
 
 
 
Appendix 1 
 
The BIM models of Easton Helsinki consisting of conceptual design, structural design, 
pipe and ducts, were worked out by different companies as explained in the chapter 
3.3.1. Here are some designs. 
 
 
Figure 1. Collaboration of design in Easton Helsinki 
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Figure 2. Conceptual design of Easton Helsinki 
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Figure 3. Virtual display of different parties working for collaboration 
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Appendix 2 
 
Department of Urban Development and Building Construction in co-ordination with JICA 
designed technical requirements and models for different types of housing depending on 
Concrete masonry or Brick masonry.  Here are some technical characteristics  
 
1. Stone Masonry in cement Mortar 
 
 
 
Figure 4. Package of flexible design types and details for stone masonry 
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Figure 5. Minimum requirements for stone masonry flexible design with necessary details 
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2. Brick Masonry in Cement Mortar 
 
Figure itself is a clear explanation of different types of technology applied for 
Earthquake preventive construction.  
 
 
 
Figure 6. Methodology applied for construction of brick masonry buildings in Ne-
pal 
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Figure 7. Flexible design with details of every elements in the building 
 
 
 
 
 
